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T h e Judic iary 
For the Chief Justice 
T h e Chief Jus t ice of t he U n i t e d States 
W a s h i n g t o n , D C 2 0 5 4 3 
D e a r Chief Jus t ice 
For an Associate Justice 
Jus t ice (last n a m e ) 
T h e S u p r e m e C o u r t of t h e Un i t ed States 
W a s h i n g t o n , D.C. 2 0 5 4 3 
D e a r Jus t ice (last n a m e ) 
Cabinet Members , U n d e r Secretaries, and 
Deputy Secretaries of Execut ive 
Departments 
T h e H o n o r a b l e ( n a m e wi thou t prefix of Mr. , 
Dr . , Ms., etc.) 
T h e (Title) 
W a s h i n g t o n , D C (zip code of t h e d e p a r t m e n t , 
if available) 
D e a r (Mr. o r M a d a m ) (last n a m e ) : 
Chairman, Director, or Commiss ioner of 
Government Office 
T h e H o n o r a b l e ( n a m e wi thou t prefix of Mr. , 
Dr . , Ms., etc.) 
(Title) 
(Agency o r office) 
W a s h i n g t o n , D C (Zip Code) 
D e a r (Mr. o r M a d a m ) (Title) 
For contacts at the state government level , 
use t he above, subs t i tu t ing t he n a m e of t he 
state for " U . S . " o r " U n i t e d States" a n d the 
state capital for "Wash ing ton , D.C." A di rec­
tory listing of m o r e specific addresses is usu­
ally available u p o n r eques t to the state gover­
nor ' s office o r t he clerk of t he state legisla­
t u r e at t he state capital . 
T h e above is based largely o n a publ icat ion 
ent i t led A Guide for Providing Scientific Testimo­
ny by A r t h u r J a c k Gr imes , H e a d , D e p a r t m e n t 
of Public Responsibil i t ies, A m e r i c a n Ins t i tu te 
of Biological Sciences. 
Advocacy and the American 
Geophysical Union 
T h e A m e r i c a n Geophysica l U n i o n is a n as­
sociation of scientists, scholars , a n d in te res ted 
lay public for t h e p u r p o s e of a d v a n c i n g geo­
physical science. T h e U n i o n shares a collater­
al sense of responsibi l i ty to assure t h a t t h e r e ­
sults of geophysical r e sea rch a r e m a d e avail­
able to benefi t all m a n k i n d . T h e U n i o n 
e n c o u r a g e s its m e m b e r s to exercise the i r indi­
vidual sense of responsibi l i ty in a d d r e s s i n g 
political a n d social issues. Shou ld they choose 
to act collectively o n such issues, o t h e r o rga­
nizat ions exist for such p u r p o s e s . T h e A m e r i ­
can Geophysical U n i o n , as a society, shou ld 
p re se rve its u n i q u e posi t ion as an objective 
source of analysis a n d c o m m e n t a r y for t he 
full s p e c t r u m of geophysical science. Accord­
ingly, t h e fol lowing policies shou ld g u i d e t he 
A m e r i c a n Geophys ica l Un ion ' s role as a n ad­
vocate: 
• T h e A m e r i c a n Geophysical U n i o n has a 
responsibil i ty to its m e m b e r s to a d o p t a posi­
t ion of advocacy o n geophysical science issues 
based o n the i r intr insic mer i t s a n d n e e d s . 
• T o the ex t en t t ha t the u n d e r s t a n d i n g a n d 
appl ica t ion of geophysical science is re levant 
to publ ic policy, A G U as a respons ib le scien­
tific association s h o u l d m a k e re levan t infor­
ma t ion available to all par t ies in te res ted in 
t he issue. 
• As a scientific society, A G U shou ld no t 
take o r advoca te publ ic posi t ions o n j u d g ­
men ta l issues tha t e x t e n d b e y o n d t h e r a n g e 
of available geophysica l da ta o r recognized 
n o r m s of legi t imate scientific deba t e . Public 
posit ions a d o p t e d by A G U a n d s t a t emen t s is­
sued o n its beha l f m u s t be based o n s o u n d 
scientific issues a n d shou ld reflect t h e in ter­
ests of t he U n i o n as a whole . 
• A n y ind iv idua l m e m b e r may p re sen t a 
posi t ion of t h e U n i o n t h a t has been a d o p t e d 
in accord with p r o c e d u r e s a p p r o v e d by the 
Counci l of t h e U n i o n . Ind iv idua ls p re sen t ing 
an A G U s t a t e m e n t shall identify any pe r sona l 
i n t e r p r e t a t i o n o r expans ions of it as the i r own. 
N o t h i n g in this policy shou ld p r even t indi­
vidual A G U m e m b e r s f rom i n d e p e n d e n t l y 
ca r ry ing o u t advocacy activity tha t does not 
p u r p o r t to r e p r e s e n t A G U o r its m e m b e r s . 
Procedure for Developing 
Union Positions 
1 . Posi t ion s t a t emen t s will be res t r ic ted to 
those issues which fall wi thin t he guidel ines 
a p p r o v e d by the Counci l . 
2 . Reques t s for posi t ion s ta tements a r e re ­
f e r r ed immedia te ly to t h e Public Affairs 
C o m m i t t e e . 
3. If a r eques t seems to fall within U n i o n 
guide l ines , t h e c o m m i t t e e will r e c o m m e n d 
tha t t h e P res iden t of t he U n i o n a p p o i n t an 
i n d e p e n d e n t pane l c h a r g e d with d ra f t ing a 
s t a t ement . T h e pane l will inc lude at least o n e 
m e m b e r n o m i n a t e d by t h e Public Affairs 
C o m m i t t e e , t he o r ig ina to r of t he reques t , a n d 
o n e m e m b e r of Counci l . 
4. T h e Counci l a n d t h e m e m b e r s h i p will 
be i n f o r m e d tha t t he p a n e l is work ing o n the 
issue a n d tha t c o m m e n t s a r e welcome. 
5. T h e pane l will p r e p a r e a s t a t emen t for 
c i rculat ion to t h e Counc i l of t he Un ion . 
6. M e m b e r s of Counc i l (or Execut ive 
C o m m i t t e e w h e n t imeliness is critical) will be 
asked to vote o r to c o m m e n t o n the p r o p o s e d 
s t a t emen t . T h i s vote is to be t aken at r egu la r ­
ly s chedu led mee t ings excep t w h e r e timeli­
ness is critical. C o n c u r r e n c e of two th i rds is 
r e q u i r e d for a d o p t i o n . 
7. All a d o p t e d posi t ion s ta tements will be 
pub l i shed in Eos as soon as possible. 
8. O n c e a s t a t emen t has been a p p r o v e d , 
t he Public Affairs C o m m i t t e e will e n d e a v o r to 
apply its exper t i se to m a k i n g advocacy of its 
con ten t s as effective as possible. 
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Style to be good m u s t be clear, as is p r o v e d by the fact tha t 
speech which fails to convey a plain m e a n i n g will fail to d o just 
w h a t speech has to d o . . . . C lea rness is secured by us ing the 
w o r d s . . . tha t are cu r r en t a n d o rd inary . 
—Aristotle 
C o p y r i g h t 1984 by t h e A m e r i c a n Geophys ica l U n i o n 
2000 Florida A v e n u e , N . W . 
W a s h i n g t o n , D C 20009 
Te l ephone : 202-462-6903 TWX 710-822-9300 
This d o c u m e n t m a y be freely cop ied . 
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SUMMARY SPECIFICATIONS FOR PAPERS 
The following information is a summary. For further details, see 
later sections on preparing figures and preparing the manuscript. 
Spacing 
Double or (preferably) triple space all copy, including 
references, title page, abstract, text, notation list, figure 
captions, and tables. Do not use single spacing or 1.5 
spacing. Do not prepare camera-ready copy in the case of 
author-produced papers until requested by the AGU office. 
Paper 
Do not use rag or other textured paper, erasable bond 
paper, or onionskin paper for any of the copies. A smooth, 
l ightweight paper of the type used for xerography is best. 
Be sure all copies are legible. Type on one side only. 
Margins 
Margins on left should be 4 cm (1.5 in.); on top, right, 
and bottom, at least 2.5 cm (1 in.). 
Line lengths for automatic typewriters 
If the final, camera-ready copy of author-produced pa­
pers will be generated from a word processor or automat­
ic typewriter, use at manuscript stage (except for tables 
and figure captions) a maximum line length of 49 elite-
size characters (10.4 cm, 4Vs in.). For Radio Science, Tecton­
ics, Global Biogeochemical Cycles, and Paleoceanography at 
manuscript stage, use a maximum line length of 42 elite-
size characters (9.0 cm, 3^2 in.). Widths for tables and fig­
ure captions will be specified w h e n the copy edited 
manuscript is returned to the author. 
All math characters in the manuscript that are available 
on a standard typewriter must be typewritten. Use math or 
Greek fonts w h e n available. Identify the characters in 
handwritten math, and distinguish between similar looking 
letters, numbers, and special symbols (whether typed or 
handwritten) at their first use on each page. 
Order of parts 
The order of parts in a paper is title page, abstract (except 
in comments , replies, and corrections), text, appendixes , 
notation list, acknowledgments , references, author address 
list, figure captions list, tables, and figures. 
Pagination 
Number each sheet of the manuscript consecutively in 
the upper right corner beginning with the title page and 
ending with the last page of tables. 
Figure captions 
Do not attach captions to figures. Type all captions 
together in a double-spaced or triple-spaced list. 
Tables 
Type each table double spaced on a separate sheet. Give 
each table a title, and cite each table in text in numerical 
order. Each table must have at least two columns, and all 
columns except the first must have heads. 
Figures 
Preferably, figures should be sharp photographs on 
approximately 21.5 x 28 cm (8.5 x 11 in.) paper. On a label, 
write the first author's name, a few key words of the 
paper's title, and the figure number, and indicate the top of 
the figure; attach the label to the back of the figure. Cite 
eacfr figure in text in numerical sequence. 
INTRODUCTION: P 
Exclusive Publication 
and Copyright Provisions 
AGU considers only original scientific contributions that 
have not been accepted or published elsewhere and are not 
under consideration by another publisher. A contribution is 
considered previously published if its data and conclusions 
are offered for sale or are generally available in other ways 
to the public. Regardless of the original publication medi­
um, including print, magnetic tape, or microform, such 
contributions are not eligible for republication in AGU 
journals or books. 
In order for AGU to publish its journals and books in all 
their various formats, to grant permission to abstracting 
and indexing services to cover these publications, to autho­
rize translations and to grant permission for photocopying 
beyond the limits of fair use , A G U must have clear control 
of the copyright. The AGU Council has determined that 
AGU will publish only works for which the author has 
transferred the copyright to the Union. This restriction does 
ISHING WITH AGU 
not apply w h e n no copyright exists, such as for official 
works of the U.S. government or other governments that 
retain copyright. If possible, U.S. and other government 
employees should have the copyright transfer s igned by a 
coauthor w h o is not employed by the government. 
Under AGU copyright, authors still retain other propri­
etary rights such as patent rights. They also have the right 
to present the material orally in any forum, to reproduce 
figures, tables, and extracts, properly cited, in any publica­
tion, and to deny subsequent commercial use of the paper. 
Authors w h o wish to reproduce in their papers figures, 
tables, and text excerpts copyrighted by others must submit 
with their manuscript letters of permission from the copy­
right owners . 
Page Charge Policy 
Page charge income supports rapid publication and 
broad distribution to libraries and individuals. Authors 
honoring page charges receive a substantial quantity of 
reprints at no additional cost. Acceptance for publication 
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in A G U journals does not depend on the payment of 
page charges. However , authors unable to honor page 
charges must provide final copy for photoreproduction. 
Authors at institutions which do not honor page charges 
may purchase reprints at an amount equal to the page 
charge. (Authors w h o cannot pay page charges and w h o 
reside in countries where producing adequate final copy 
is impossible should contact AGU for assistance.) Current 
prices are printed on the inside cover of each issue of the 
journal. Check a current issue or contact A G U for more 
information. 
Editorial Review 
The journal editor, usually with the assistance of asso­
ciate editors, obtains peer reviews of all submitted papers. 
The final decision on the paper lies with the editor. Editors 
strive for a review time of 2 - 3 weeks for Geophysical Research 
Letters and 2 months or less for the other journals. Editors 
may require reviews of revised papers. After acceptance the 
paper is sent to AGU headquarters, where it is put into 
production. The date that the paper was originally received 
by the journal editor, the date that final revisions (if any) 
were received, and the date of acceptance are provided by 
the editor and published with the article. 
Choosing a Publication Method 
Each AGU journal publishes papers in one or more of the 
formats discussed below. Each method is designed to 
provide rapid, economical publication according to the 
author's needs . Familiarity with these alternatives will help 
ensure that the final choice will provide the intended 
benefits. Please consider your final selection carefully. 
AGU will copy edit your manuscript according to the 
production method you chose. Changing options after 
copy editing will delay publication of your paper as well as 
increase your costs. 
Author check of final manuscript 
Regardless of the production method selected, authors 
should check the final version of the manuscript carefully. 
The single greatest source of extra expense in typesetting is 
author corrections in proof of references and citations. "In 
press" entries in the reference list should be updated (with 
the date of revision noted at the top of the list), all partial 
entries should be completed, and reference citations in text 
should be checked for consistency with the reference list 
(see section below on principles of reference list style). 
Authors should also make sure that the accepted manu­
script is free of typographical errors and that it adheres to 
the specifications for manuscripts described in this guide. 
Failure to meet manuscript specifications may cause the 
manuscript to be returned to the author for completion 
prior to copy editing. Typographical errors in the final 
manuscript may, like reference list updates in proof, result 
in extremely costly author alterations and increase the 
possibility of errors in the final printed version. 
AGU-produced papers (typeset) 
Submit the paper in double-spaced or triple-spaced 
manuscript form. AGU copy edits and typesets the paper 
and sends one set of proofs to the author. Authors must 
read proofs carefully because they will not be read at AGU. 
Once the paper is in proof, authors should make only 
necessary changes; changes of substance must be approved 
by the journal editor. Authors will be charged for added 
copy and for alterations and deletions of original copy. 
Author-produced papers (typewritten or typeset) 
Submit the paper in double-spaced or triple-spaced 
manuscript form. AGU copy edits it (except for Geophysical 
Research Letters) and returns it to the author with exact 
instructions for preparing the camera-ready text and fig­
ures. The author is responsible for the accuracy and crisp 
appearance of the camera-ready copy; AGU is responsible 
for its proper layout and printing. Some AGU journals may 
require author-produced copy to be typeset to match AGU-
produced copy; check with the journal editor's office or 
AGU for the policy of the journal in question. 
To aid in rapid processing and to allow a reduction in 
page charges, AGU publishes only author-produced pa­
pers in Geophysical Research Letters, without copy editing, 
and limits their length to four printed pages. For camera-
ready copy that will be generated by a typwriter output 
device, the length restriction can usually be met if the text 
of the double-spaced manuscript is less than 300 cm long; 
for camera-ready copy that will be set in l l -on-13 point 
type, the double-spaced manuscript text should be less 
than 410 cm long. 
Microform supplements 
Authors may reference lengthy supplemental material in 
the published paper and have the material itself archived 
with the full paper in the microform edition of the journal. 
The supplementary material will be filmed exactly as re­
ceived, without copy editing. AGU will cite the supplemen­
tary material in the text that is printed in the journal and 
describe h o w to order it. 
Submit the copy that is to be filmed, clearly marked as 
such, along with the double-spaced or triple-spaced manu­
script that is to be printed in the journal. Do not include 
continuous-tone photographs with the supplementary ma­
terial. 
Summary articles 
Most A G U journals offer the option of publishing an 
abstract and summary of the paper in the print version of 
the journal; libraries archive the abstract, summary, and 
full paper in the microform edition of the journal. The full 
article may be ordered in microfiche by interested readers. 
Submit the abstract and summary, clearly marked as 
such, in double-spaced or triple-spaced manuscript form. 
The summary and the full paper are subject to peer review. 
Cite any continuous-tone photographs (photographs con­
taining gray, including extremely fine dot patterns) in the 
text of the summary, and include them with it (they do not 
reproduce well in microform); the summary may also 
include tables and line drawings. AGU will publish the 
abstract and summary according to the procedures outlined 
above. 
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The full paper, including all tables and line drawings but 
excluding continuous-tone photographs, must accompany 
the summary for editorial review; it should be clearly 
A NOTE ON 
Vigorous writing is concise. A sentence should 
contain no unnecessary words, a paragraph no unnec­
essary sentences, for the same reason that a drawing 
should have no unnecessary lines and a machine no 
unnecessary parts. This requires not that the writer 
make all his sentences short, or that he avoid all detail 
and treat his subjects only in outline, but that every 
word tell. 
— W i l l i a m S t r u n k , Jr . , a n d E . B. W h i t e 
The Elements of Style, t h i r d e d . , i 1 9 7 9 M a c m i l l a n P u b l i s h i n g C o . , I n c . 
R e p r i n t e d w i t h p e r m i s s i o n . 
We have des igned this guide to be used by authors in the 
writing phase to help minimize the delays and costs of 
reviewing and publishing papers. Although it is the journal 
editor's role to determine the acceptability of a paper's 
style, a few words on widely accepted principles of effective 
writing are in order. We offer these writing guidelines as 
suggestions, not as rules. 
Writing is not easy. The writer must constantly check the 
words just put on paper against the thought they were 
meant to convey. At the end of each draft the writer must 
read the piece again, not with the pride of authorship but 
with the open yet critical eye of the reader. To communicate 
and let the work speak for itself, the principles of clarity, 
simplicity, and precision are most important. 
Some Examples of Revision 
Excessive use of nouns , wordiness , and excessive use of 
the passive voice are among the most common weaknesses 
of scholarly writing. Many papers could be greatly im­
proved through revisions in these three areas alone. 
Excessive use of nouns is a widespread flaw in journal­
ism and scientific and technical works, where readers 
especially value concise writing. Using a string of nouns to 
convey a thought may require fewer words than using a 
verb and noun structure, but lack of a verb can make the 
thought harder to understand. For instance, the meaning of 
the phrase "ways to meet standards for air quality" is much 
easier to grasp than the meaning of the noun string "air 
quality standard compliance techniques" ("Nouns and 
Nounery," by Cheryl Reimold, TAP PI Magazine, September 
1980, Technical Association of the Pulp and Paper Industry, 
Atlanta, Georgia). 
"Much technical writing is . . . dull, stiff, or hard to 
understand—because of unnecessary complexity," accord­
ing to Engineered Report Writing by Melba W. Murray 
(Petroleum Publishing Co. , Tulsa, 1969.) A short example 
from the book is the following sentence and revision 
(reprinted by permission). 
marked for microform publication. The final, accepted 
typescript of the full paper may be single spaced because it 
will be filmed exactly as received, without copy editing. 
ITING STYLE 
" T h e minera logical t e c h n i q u e s u s e d in t he se s t ud i e s w e r e 
t hose d e t e r m i n e d to b e t h e m o s t a d v a n t a g e o u s from a s t and ­
po in t of bo th s p e e d a n d a c c u r a c y . " M e a n i n g : t he minera logi ­
cal t e chn iques w e r e t he fastest a n d m o s t accura te avai lable . 
The Style Manual for Biological Journals offers another 
instance (second edition, p. 10). First, the offending exam­
ple: 
The quan t i t a t ive f ind ings r e p o r t e d by Smi th w e r e ana lyzed 
a n d s e e m e d , accord ing to o u r i n t e rp re t a t ion , to con ta in signifi­
cant incons i s tenc ies . O u r r e a s o n s for a t t a in ing this d ive rse 
op in ion are . . . 
The correction suggested by the manual: 
I t h ink Smi th ' s m e a s u r e m e n t s a re ques t i onab l e b e c a u s e . . . 
Note the switch from "the . . . findings . . . s eemed" to "I 
think." The active voice is often (but not always) the 
clearest means of making a statement; it should not be 
avoided, even w h e n it involves the first person, merely 
owing to a concern for supposedly scholarly conventions. 
As the Style Manual of the American Institute of Physics 
notes, "The old taboo against using the first person in 
formal prose has long been deplored by the best authorities 
and ignored by some of the best writers. . . . The passive is 
often the most natural way to give prominence to the 
essential facts . . . but avoid the passive if it makes the 
syntax inelegant or obscure" (third edition, p. 14). 
Writing the Abstract 
The abstract reports the essential information contained 
in the paper, including the purpose, methods , results, and 
conclusions. Speculations should be clearly identified as 
such. It is possible to convey the essential information of 
some well-written papers in one well-written sentence. Do 
not use sentences telling the reader what "is described" or 
what "is discussed"; the abstract is neither a sentence 
outline of the paper nor a summary. Concise sentences 
with verbs in the active voice should predominate. 
Other Writing Guidebooks 
Following is a brief list of writing and usage guides , 
roughly in the order of their usefulness. 
Geowriting: A Guide to Writing, Editing, and Printing in Earth 
Science, edited by Wendell Cochran, Peter Fenner, and 
Mary Hill, American Geological Institute, Washington, 
D. C , 1973. A n excellent manual covering writing, the 
mechanics of manuscript preparation, and production. 
Extensive bibliography. 
The Elements of Style, William Strunk, Jr., and E. B. White, 
third edition, Macmillan, N e w York, 1979. Perhaps the 
best and most influential writing guide. 
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Council of Biology Editors Style Manual, fourth edition, Coun­
cil of Biology Editors, Bethesda, Md., 1978. The princi­
ples of good writing and h o w to apply them. Good 
examples. 
Words Into Type, third edition, Prentice-Hall, Englewood 
Cliffs, N . J., 1974. Not a writing guide, but the most 
comprehensive editorial guide covering grammar, usage, 
copy preparation, and production. 
A Dictionary of Modern English Usage, H. W. Fowler, second 
edition, Oxford University Press, N e w York, 1965. The 
most wel l -known, penetrating, and exhaustive guide on 
word usage. 
The Modern Researcher, Jacques Barzun and Henry F. Graff, 
third edition, Harcourt Brace Jovanovich, N e w York, 
1977. An extensive section on the craft of writing, rewrit­
ing, and copy editing. 
AGU PUBLI 
A Note on Copy Editing 
Editorial staff members copy edit papers for basic gram­
mar, clarity, and AGU style. They do not examine the more 
basic style or organization of the paper unless the journal 
editor requests it; the journal editor may also reject papers 
seriously deficient in clarity or precision. 
The following paragraphs describe the stylistic rules 
under which papers are copy edited. Although AGU does 
not copy edit Geophysical Research Letters papers, such 
papers should be written to conform to the following 
guidelines. 
Principles of Reference List Style 
The purpose of the reference list and of AGU's reference 
style is to enable the reader to locate cited literature; 
accurate and complete references are therefore crucial (see 
Figure 1 for a sample of style in representative cases). 
Misspelled names , incorrect dates, or missing publisher 
locations defeat the purpose of the list and cast doubt on 
the reliability of the author. It is important to include the 
information necessary for the reader to obtain reports 
published by laboratories, companies, and government 
agencies. When in doubt, include too much rather than too 
little information. There is no uniformly accepted standard 
for reference list style, but AGU intends to stay abreast of 
trends toward such uniformity. 
ON STYLE 
preparation or submitted for publication because it does not 
consider them to be part of the literature. Refer to them in 
text in parentheses by first initials and last name of source, 
type of material, and date. If you wish, you may include the 
affiliation of the source, for example (J. Wilson, personal 
communication, 1971); (B. L. Smith, University of Massa­
chusetts, unpublished data, 1979). 
AGU does not consider preprints and reports that are not 
available to the public to be part of the literature. Authors 
may refer to them in text in parentheses by first initial and 
last name of author, title, institution, serial number, and 
date. 
Abbreviations 
AGU abbreviates most titles according to the Chemical 
Abstracts Service Source Index. If this source is not available, 
check the reference list in a recent issue or spell out. 
Page numbers 
Use total pages w h e n referencing books (e.g., 388 pp.) 
and inclusive pages w h e n referencing complete articles in 
books (e.g. , pp. 504-522) and periodicals (e.g. , 504-522). 
Reference Citations 
All citations must have a corresponding entry in the 
reference list; all entries in the reference list must be cited in 
the text. 
In press 
AGU gives works accepted for publication but not yet 
released a full reference using the words "in press" in place 
of the journal volume and using the year of acceptance as 
the date. Manuscripts submitted for publication but not yet 
accepted are considered to be unpublished (see below). 
Meetings 
Papers presented at meetings should be described as 
such in the reference list. The common practice of repro­
ducing these papers and distributing them to the meeting 
participants does not constitute publication. If the abstract 
is in the published literature, include that information in 
the reference. 
Unpublished work 
AGU does not include in the reference list personal 
communications, unpublished data, and manuscripts in 
Authorship 
Cite references by last name of author and year of 
publication in square brackets: [Smith, 1983]; cite two 
authors as, for example, Smith and Jones, and three or 
more authors as Smith et al. Cite references that have no 
individual authors by the sponsoring agency. 
Cite publications from several years by the same author 
as follows: [Smith, 1975, 1977]. Cite multiple publications in 
the same year by the same author as follows: [Smith and 
Jones, 1977a, b] . In a list of citations, place unpublished 
material last: [Smith, 1978; Jones et al., 1980, 1982; B. Jones, 
unpublished manuscript, 1982]. 
If works by different authors with the same last name 
appear in the same year, distinguish them in the text 
citation by using the senior authors' initials (or first names 
if the initials are identical, or second authors' initials if the 
senior authors' names are identical, etc.). If the works did 
not appear in the same year and there are only two or three 
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Journal article Baker, K. D., D. J. Baker, J- C. Ulwick, and A. T. Stair, Jr., Infrared 
enhancements associated with a bright auroral breakup, J. Geophys. Res,, 82, 
3518-3528, 1977. 
Edited book Barbour, M. G., and J. Major (Eds.), Terrestrial Vegetation of California, 1002 
pp., John Wiley, New York, 1977. 
Authored book Bell, R. J., Introductory Fourier Transform Spectroscopy, 329 pp.. Academic, 
Orlando, Fla., 1972. 
Article in book Brosche, P., and J. Sundermann, Effects of oceanic tides on the rotation of the 
earth, in Scientific Applications of Lunar Laser Ranging, edited by J. D. 
Mulholland, pp. 133-141, D. Reidel, Hingham, Mass., 1977. 
Laboratory or technical report Degges, T. C , and H. J. P. Smith, A high altitude infrared radiance model. 
Rep. APGL-TR-77-02721, AP-A059242, 25 pp.. Air Force Geophys. Lab., Bedford, 
Mass., 1977. 
Article in a translation journal Golitsyn, G., and I. Mokhov, Stability and extremal properties of climate 
models, Izv. Acad. Sci. USSR Atmos. Oceanic Phys., Engl. Transl., 14/ 
271-277, 1978. 
Map Higgins, M. W., Geologic map of the Brevard fault zone near Atlanta, Georgia, 
scale 1:48,000, Geol. Invest. Map 1-511, U.S. Geol. Surv., Reston, Va., 1968. 
Abstract Kennealy, J. P., and G. E. Caledonia, A model of upper atmospheric nitric oxide 
IR radiation (abstract), Eos Trans. AGU, 60, 338, 1979. 
Thesis McMullen, R. J., The effect of geothermal gradients on nonlinear creep 
deformations in the lithosphere, M.A. thesis, 256 pp.. State Univ. of N. Y., 
Buffalo, May 1978. 
Meeting paper Namias, J., Suggestions for research leading to long-range precipitation 
forecasting for the tropics, paper presented at International Tropical 
Meteorology Meeting, Am. Meteorol. S o c , Nairobi, Jan. 31 to Feb. 7, 1974. 
Proceedings paper Stair, A. T., Jr., Cryogenic spectrometry for the measure of airglow and 
aurora, Proc. Soc. Photo. Opt. Instrum. Eng., 91, 71, 1976. 
Nonroman alphabet article Yamazaki, Y., Resistivity change at Aburatsabo caused by the earthquake of 
magnitude 7.0 on January 17, 1978 (in Japanese), Jishin, 31, 230-233, 1978. 
Fig. 1. A reference list in the format that should be used in manuscripts submitted for any A G U 
journal or book except biological works of the Antarctic Research Series. Labels are s h o w n here only to 
identify common types of references. Note the space between initials of first names in the sample list. 
The abbreviation U.S. is closed up w h e n used as an adjective, such as in U.S. Geological Survey. 
such references, distinguishing the citations by year alone Citing parts of a reference work 
would probably be sufficient to avoid confusion.
 I f y Q U w i g h t Q d i r e c t t h e f e a d e r t Q d i f f e r e n t p a r t s o f a 
Punctuation reference work at different points in your text, include the 
If the names of the authors are part of the sentence, details in the citation, not in the reference list. For instance, 
enclose the date in brackets; if the entire citation is paren- to cite a page number, equation, or table, the citations 
thetical, enclose it all in brackets, separating authors from would read [Moody and Graybill, 1963, p. 73], [Hines, 
date with a comma (see sample text page). 1967, equation (27)], or [Bailey et al., 1980, Table 8]. 
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Measure and Number 
Units of measure 
All quantities must be in metric units. When giving the 
dimensions of equipment built to nonmetric specifications 
or w h e n reporting data traditionally measured in nonmetric 
units, include metric equivalents. AGU recommends that 
authors use the International System of Units (SI) (see 
Tables 1 and 2). SI standards may be found in "NBS 
guidelines for use of the metric system" (National Bureau 
of Standards, Publ. LC1120, 7 p p . , Dec. 1979). A more 
extensive guide is "The International System of Units (SI)" 
(NBS Spec. Publ. 330, 1977). An extensive list of conversion 
factors is contained in "The International System of Units: 
Physical constants and conversion factors (revised)," by E. 
A. Mechtly (NASA Spec. Publ, SP-7012, 1969). The follow­
ing guidelines apply: 
1. Do not use a period with SI symbols except at the end 
of a sentence. 
2. Use a space instead of a dot or hyphen for unit 
products. 
3. AGU prefers negative exponents to slashes for unit 
ratios, especially for complex units: W m _ 2 ° C ~ 1 (not W/m 2 / 
°C). Make usage consistent throughout text and figures. 
4. Write out units of measure w h e n they are not preceded 
by a numerical value (e.g. , "24 m s _ l , " but "a few meters 
per second"). 
5. Use 0830 UT and 0830:15 UT, not 08.5, 08:30:15, or 08h 
30m 15s. Do not use Z or Greenwich Mean Time. Spell out 
geomagnetic time (GMT) at first use. 
TABLE 1. SI Base, S u p p l e m e n t a r y , a n d Der ived Uni t s a n d 
Abbrev ia t ions 
TABLE 2. Uni t s in Use With SI 
N a m e Symbol Value in SI Uni t 
N a m e Abbrevia t ion 
Base Units 
m e t e r 
k i logram 
second 
a m p e r e 
kelvin 
mole 
cande la 
r ad ian 
s t e rad ian 
Supplementary Units 
Derived Units 
her t z 
n e w t o n 
pascal 
joule 
w a t t 
c o u l o m b 
volt 
farad 
o h m 
Siemens 
w e b e r 
tesla 
henry 
d e g r e e Cels ius 
l u m e n 
lux 
becquere l 
g r a y 
m 
kg 
s 
A 
K 
mol 
cd 
rad 
sr 
Hz 
N 
Pa 
J 
W 
C 
V 
F 
a 
s 
W b 
T 
H 
°C 
1m 
lx 
Bq 
Gy 
minute 
hour* 
day* 
year* 
degree 
minute 
second 
liter 
metric ton (tonne) 
hectare 
min 
h 
d 
yr or a t 
L 
t 
ha 
1 m i n = 60 s 
1 h o u r = 60 min 
1 d a y = 24 h o u r 
3600 s 
86,400 s 
1° = (TT/180) rad 
1' = (i/60)° = (TT /10,800) rad 
1" = (1/60)' = (TT /648,000) rad 
1 L = 1 d m 3 = 10 3 m 3 
1 t = 10 3 kg 
1 ha = 10 4 m 2 
* Abbrev ia te only w h e n u s e d in combina t i on (e.g. , cm h - 1 , m d~ 
or k m y r - 1 . 
t U s e only for geologic t ime a n d w i t h SI prefixes (e.g. Ma, Ga) . 
6. Multiples and submultiples of Si's meter/kilogram/ 
second units may be used. Thus centimeter is an acceptable 
SI unit even though it is also part of the centimeter/gram/ 
second system. Gram is not an acceptable SI unit; 40 g 
would be expressed in SI as 4 x 10" 2 kg or as 40 mkg 
(millikilograms). 
Numbers in text and tables 
1. Use the following style for dates in text and tables: 
March 3, 1976. 
2. Give ranges in full: 1956-1958, not 1956-58; pp. 291 -
294, not 291-4. 
3. Insert a zero before the decimal point in a number less 
than unity: 0.002, not .002. 
4. Use commas in numbers of five or more digits. D o not 
use a comma in a four-digit number unless the comma is 
needed for alignment in a column. 
5. Do not spell out numbers that precede units of 
measure (1%; 3 days; 2 years; 0.01 m; 5, 2.5, 1, and 0 mGal) 
except at the beginning of a sentence, in which case the unit 
of measure is also spelled out (Ten meters). 
6. Do not use a space between a number and an algebraic 
quantity (16y) or between a number and the symbols of 
angle (25°18'35"). 
7. Do not spell out numbers implying arithmetical ma­
nipulation: a factor of 7; add 5; the constant 10; an increase 
of 3 times. 
8. Spell out numbers less than 10 having no arithmetical 
implication: the four curves on the figure; more than nine 
experiments. 
9. Spell out ordinals: first, not 1st; but kth, (k + l)th. 
10. Spell out a number that directly precedes or follows a 
numeral: ten 2-m strips; 136 two-hour lectures. 
11. Use arabic numerals in names of artificial satellites, 
rockets, etc.: Explorer 8, Vanguard 3, Surveyor 1, O G O 3. 
12. Use arabic numerals for figure and table numbers: 
Figure 5, Table 3. 
Punctuation 
Commas 
1. Use a comma before the conjunction in a simple series 
of three or more items: carbon, hydrogen, and nitrogen. 
2. Use a comma before the coordinating conjunctions 
"and," "but," "or," and "nor" in a compound sentence. A 
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compound sentence contains two clauses each of which can 
stand alone as a simple sentence. 
T h e zona l c o m p o n e n t a p p e a r s as the basic cur ren t , a n d the 
vertical a n d mer id iona l c o m p o n e n t s are pe r tu rba t ion quan t i ­
ties. 
See also the section on semicolons. 
3. Use a comma after a dependent clause that precedes 
the main clause of a sentence. 
If the ionospher i c electric field is increased , the drift velocity of 
the e lec t rons m a y exceed a critical va lue . 
4 . Parenthetical words , phrases, or nonrestrictive clauses 
that interrupt the flow of thought in a sentence should be 
preceded and followed by a comma. 
That possibil i ty will no t , h o w e v e r , be cons ide red he re . 
This effect, a l t h o u g h less p r o n o u n c e d , is also found in the 
omnid i rec t iona l fluxes. 
The electric field, w h i c h is basically a funct ion of app l ied 
po ten t ia l , con ta ins t h e effect of the nose g e o m e t r y of the 
vehicle . 
At Marb le Point , Antarc t ica , meteorological obse rva t ions w e r e 
m a d e from N o v e m b e r 15, 1958, to J anua ry 27, 1959. 
5. Do not use a comma after introductory prepositional 
phrases where a natural break occurs nor after hence, thus, 
or therefore. 
In the absence of clear m e a s u r e m e n t s it b ecame necessary to 
ex t rapola te va lues . 
The resul ts w e r e uncer ta in ; h e n c e w e did not u se t hem. 
6. Do not set off restrictive phrases or clauses. 
The electric field tha t w e h a v e def ined is a function of appl ied 
potent ia l . 
In this case the clause "that w e have defined" restricts the 
meaning of the phrase "electric field" and therefore must 
not be separated from it by a comma. 
Semicolons 
1. Use a semicolon before the adverbial conjunctions 
"however," "thus," "hence," "yet," "therefore," etc., in a 
compound sentence. 
The concen t ra t ion of so lu te dec reases wi th increas ing t em­
pe ra tu re ; therefore t h e b r ine pocke t s m u s t en la rge as they 
a d v a n c e in to w a r m e r ice. 
2 . Use a semicolon between independent clauses not 
joined by a conjunction. A semicolon should be used in this 
case only if the ideas in the two clauses are so closely 
related that a period would make too distinct a break 
between them. 
A chain of seven r i ome te r s for m e a s u r e m e n t of i onosphe r i c 
abso rp t ion is listed in Table 1; add i t iona l informat ion m a y be 
found in Figure 1. 
Colons 
1. A colon should follow a complete sentence that intro­
duces an item or list. 
The da ta w e r e ob ta ined for t he fol lowing pe r iods : sun r i s e , 
n o o n , a n d sunse t . 
2. Do not use a colon w h e n a list or equation comes 
immediately after a verb or preposition. 
The da ta w e r e ob ta ined at sun r i se , n o o n , a n d sunse t . 
Miscellaneous 
1. Avoid using long dashes in place of commas or 
parentheses. They are a dramatic device and are usually 
inappropriate in technical writing. 
2. Use double quotes. Use single quotes only for quotes 
within quotes. Put commas and periods before the closing 
quote mark; put semicolons and colons after it. 
3. Punctuate figure captions as text. 
4 . Do not use punctuation at the end of displayed 
equations. 
Spelling, Hyphenation, and Abbreviations 
Spelling 
AGU follows Webster's Third New International Dictionary 
with some exceptions. Webster's New Collegiate Dictionary is 
a more commonly available substitute. For geographical 
names, AGU follows Webster's New Geographical Dictionary. 
1. Use American rather than British spelling (meter, 
analyze, color, reflection). 
2. Use the shorter form of alternative spellings (modeled, 
biased, toward, sizable, acknowledgment) . 
3. Use minimal capitalization. AGU style must cover all 
geophysics disciplines, and the various capitalization 
schemes of each discipline cannot be followed. The lower­
case form should be used for the names of temporary 
stations (Mirnyy station), underwater features (Hatteras 
abyssal plain, Cocos ridge), and oceanographic features 
(intertropical convergence zone, Florida current). AGU 
uses lowercase for earth, sun, moon, north/south pole, 
northern/southern hemisphere, equator. Protected trade 
names are capitalized, but formerly protected trade names 
are lowercased. Use lowercase for section 3, case 1, and 
experiment 5 , but capitalize Figure 2 and Table 3. 
Forms never hyphenated 
Do not use a hyphen for the following items, whether 
used as nouns or modifiers: 
1. Noun-noun compounds (boundary layer, data proc­
essing, plasma flow), foreign phrases (in situ, en echelon), 
and adverbs ending in -ly and -ward (slowly rising, north­
ward trending). However , see item 4 in the section below 
on forms always hyphenated. 
2. Compounds used frequently as both nouns and adjec­
tives (solar wind, F region, X ray, steady state). 
3. Prefixes (semiempirical, subsolidus, corotate, nonlin­
ear, reenter). 
4 . Satellite names such as Voyager 2 and ATS 6 (but AE-C 
and S3-3). 
Forms always hyphenated 
Use a hyphen for the following items: 
1. Noun-participle and adjective-participle compounds 
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used as adjectives (sulfate-containing aerosol, coarse-tex­
tured grain) but not in the predicate (are coarse textured). 
2. Temporary compounds indicating number, dimen­
sion, or quality used as adjectives (25-channel recorder, 
three-dimensional model , second-order equation, multiple-
layer model , high-energy particles, smaller-scale features, 
medium-range missile). 
3. A numeral plus simple unit of measure used as an 
adjective (20-m 2 area, 5-year-old data, 2-GPa pressure) but 
not w h e n the unit is complex ( 3 m s 1 velocity). 
4. Words of equal weight used as an adjective (air-sea 
interface, pressure-temperature plot). 
Abbreviations 
1. Identify abbreviations where they are introduced. See 
Table 3 for AGU's style of abbreviating some commonly 
used expressions; these abbreviations need not be identi­
fied at first use. 
2. D o not abbreviate the names of organizations in 
reference lists; AGU will abbreviate according to house 
style. 
3. Write out names of months and the word "figure" 
throughout the text. N a m e s of months may be abbreviated 
only in tables, but note that the months March through July 
must always be written out. 
4. Do not use symbols as a substitute for words in text. 
For example, in text, write out the words "asterisk," "plus 
or minus ," and "greater than," rather than using the 
symbols *, ± , and > . 
TABLE 3. Selected Abbrev ia t ions a n d Symbols : Definit ion a n d 
Use 
Defini t ions a n d Use 
A a m p e r e 
A a n g s t r o m 
ac a l t e rna t ing cu r r en t 
A . D . A n n o D o m i n i (e .g . , A . D . 1420) 
AE-C A t m o s p h e r e Explorer C 
ap p l ane ta ry g e o m a g n e t i c r ange index, 3-hour interval 
Ap p l ane t a ry g e o m a g n e t i c r ange index, daily average 
B.C. before Chr i s t (e .g . , 1125 B.C.) 
B.P. before p r e s e n t (e .g . , 10 7 m . y . B.P.) 
cf. c o m p a r e (no c o m m a ) 
CIRA C O S P A R in te rna t iona l reference a t m o s p h e r e 
c m 3 cubic cen t ime te r (use ins tead of "cc") 
d day , on ly in combina t ion w i th o the r uni ts ; wr i te ou t 
o t h e r w i s e 
dB decibel 
dc direct c u r r e n t 
Dst var ia t ion of magne t i c s to rm as a function of s to rm 
t ime only 
E s q equator ia l sporad ic £ 
et al. a n d o t h e r s (use in text c i ta t ions for m o r e t han two 
a u t h o r s ) 
F2 region or layer 
f0Fi o rd ina ry f requency of F^ layer 
(g) gas (e .g . , H 2 0 (g)) 
G M T G r e e n w i c h m e a n t ime (use UT ins tead) ; 
g e o m a g n e t i c t ime 
h hou r , on ly in combina t ion wi th o the r uni t s ; wr i te 
ou t o t h e r w i s e 
Hz her tz 
K (or °K) kelvin 
Kp p l ane ta ry g e o m a g n e t i c r ange index, 3-hour interval 
L liter 
(1) l iquid (e .g . , H 2 0 (1)) 
m molal (e .g . , 1.5 m) 
M molar (e .g . , 1.5 M) 
msl m e a n sea level 
N no rma l (e .g . , 3 N) 
1 N G first nega t ive g r o u p 
O II ionizat ion s ta te of oxygen 
Pc c o n t i n u o u s geomagne t i c mic ropu l sa t ions (e .g . , Pc 2) 
pH acidity or alkalinity indicator 
Pi i r regular g e o m a g n e t i c pu l sa t ion (e .g . . Pi 2) 
PREPARING 
AGU will accommodate foldouts, maps placed in a 
separate pocket, or color photographs if the journal editor 
deems this presentation essential; the extra costs must be 
borne by the author's institution. 
All black and white continuous-tone figures and line 
drawings without exception are printed on the same paper 
as journal text. 
If you are using figures copyrighted by others, submit 
with your paper letters of permission from the copyright 
owners. 
Planning Figure Preparation 
Clear figures with captions fully describing their contents 
are often the most efficient means of presenting data. 
Indeed, in recent years, about one third of all space in the 
Journal of Geophysical Research has been devoted to graphs 
and other illustrations, and AGU encourages its manuscript 
FIGURES 
reviewers to suggest improvements to figures as well as to 
text. 
Keep in mind the following points w h e n planning the 
design and presentation of your figures: 
1. Oversized figures must be capable of withstanding 
reduction. A reducing photocopier is often useful in judg­
ing h o w well the characters and lines on an original will 
retain their legibility. 
2. Make the quantitative information in the figure stand 
out. 
3. Avoid cluttering the figure with too many labels; if 
there are many symbols , translate them in a separate, 
legend section of the figure or in the figure caption. 
4. Clearly and completely describe figures in the com­
bined information of the figure caption and the paper's 
text. 
5. Strive to make the figure caption as informative as 
possible. First, describe what is in the figure, then draw the 
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reader's attention to salient features of the display, and 
then briefly state the importance of these features. 
Any of the following conditions will cause AGU to return 
figures to the author for redrafting: 
• Hand-drawn lines or lettering 
• Lettering too large or too small to permit appropriate 
reduction 
• Dot pattern too faint or too fine to be picked up by camera 
• Faint or broken lines or lettering 
• Any part of figure executed in pencil or colored ink (only 
black ink should be used) 
The following conditions are frequent problems with 
computer-generated figures and occur in other types of 
graphs as well: 
• Axis labeling far too large in proportion to the rest of the 
figure 
• An excessive number of axis demarcations 
• An excessive number of significant figures in the axis 
numbers 
• Labeling in the figure which would be better symbolized 
and translated in a legend section of the figure or in the 
caption 
Preparing and Submitting Figures 
Each figure should be a sharply focused photograph or 
computer-generated figure on 8.5 x 11 inch (21.5 x 28 cm) 
paper. Xerographic copies are not acceptable for reproduc­
tion purposes. Authors are discouraged from submitting 
original mechanical drawings. AGU will not accept respon­
sibility for the safety of such figures and will not return 
them to authors unless a specific written request accompa­
nies the figures. 
The space available on the printed page for figure plus 
caption is 12.1 x 20.7 cm (16.5 x 21.5 cm for Radio Science 
and 16.1 x 21.5 cm for Tectonics, Global Biogeochemical Cy­
cles, and Paleoceanography). Draft your figures so that 
w h e n reduced to final publication size, the height of the 
lettering will meet the following dimensions: 
• Numbers demarcating graph axes: 1.5 m m 
• Other labels on graph: 0.75 m m minimum; 3 m m maxi­
m u m 
• If no axis demarcations: 1.5 m m for numbers or capital 
letters. 
AGU copy editors will specify reductions of figures to 
achieve the above character sizes. Authors w h o desire 
particular figure layouts or sizes within the limits described 
here should specify their requirements in the manuscript. 
Authors w h o wish to submit figures already reduced to the 
final publication specifications outlined here should contact 
the AGU publications office before preparing such reduc­
tions. 
Two or more figures intended to convey data at the same 
scale should be drawn to allow reduction at the same 
percentage for reproduction. 
If photographs contain extraneous areas, AGU excludes 
such areas in the reproduction of the photograph. 
PREPARING THE MANUSCRIPT 
Title Page and Author Address List 
Figure 2 illustrates a sample title page. If there are more 
than three affiliations associated with authorship of the 
paper, list them in footnotes at the bottom of the page, each 
keyed to the author's name. Affiliations typically contain 
the division or department of an institution and the institu­
tion name and location. Following the references, list all 
authors (alphabetically) and their mailing addresses. 
Choose a short title that requires no more than 60 
characters, including punctuation and spaces. This short 
title will be preceded by author names and will be printed 
at the top of each page of the published article. 
Abstract 
Write the abstract in a single paragraph with fewer than 
250 words and no displayed mathematics or tables. Do not 
cite references, tables, or figures; do not use unfamiliar 
terms or abbreviations (unless defined at first use) or trade 
names. 
Text 
General format 
Refer to Figure 3. Indent the first line of paragraphs and 
do not use extra space between paragraphs. A paragraph, 
representing a progression of thought, should contain 
more than one sentence. D o not highlight words or phrases 
in text through such means as italics or underscoring. Such 
emphasis must be conveyed by explicit statements rather 
than by typographical devices. 
Footnotes 
Do not use footnotes. O w i n g to the problem they create 
in page makeup, footnotes must be worked into text or 
deleted. 
Subheadings 
AGU uses four levels of heads in text, illustrated in 
Figure 3. In practice, each level must be used more than 
once under its immediately preceding superior head. For 
instance, in the sample, in order for the grade 2 head "Focal 
Mechanism of the Main Shocks" to stand, another grade 2 
head would have to follow it before a n e w grade 1 head 
could be introduced. 
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Do not use section numbers with subheadings unless 
they are cross-referenced in text. Use the "decimal" system 
(1.1, 1.1.1, etc.) for cross-referenced heads. 
Figure and table citations 
Each figure and table must be cited at its appropriate 
point in text as Figure 1, Figure 2a, Table 1, etc. Citations 
must be in numerical order; for example, even if you 
mention Figure 5 before citing Figure 4, you must also cite 
Figure 5 after citing Figure 4. 
Mathematics 
Identifying characters and typefaces 
All mathematical characters in the manuscript that are 
available on a standard typewriter must be typewritten in 
displayed equations as well as in text. Use Greek or math 
typewriter fonts w h e n available. 
Identify each character that has been handwritten in the 
manuscript by inserting a note in the margin at the charac­
ter's first use on each page. AGU will charge authors of 
AGU-produced papers for all corrections in galley proof of 
material that was handwritten in the manuscript. 
In AGU-produced papers, identify at every occurrence in 
math the typewritten letter 1 and numeral 1 and the 
typewritten letter O and the numeral 0. AGU will charge 
authors of such papers for all corrections of these typewrit­
ten characters that were not identified in manuscript. 
Variables 
Do not use italic type in the manuscript; variables in 
AGU-produced papers will be set in italic by the typesetter. 
Identify by a note in the margin the name of any special 
typefaces (boldface, script, or sans serif) desired for mathe­
matics. 
Solar Polar Coronal Holes and Galactic Cosmic Ray Intensities 
S. P. Agrawal and L. J. Lanzerotti 
Bell Laboratories/ Murray Hill/ New Jersey 
D. Venkatesan 
Department of Physics/ University of Calgary/ Alberta 
R. T. Hansen 
National Center for Atmospheric Research/ Boulder/ Colorado 
Short title: Coronal Holes and Galactic Cosmic Rays 
Fig. 2. Sample title page in manuscript form. 
Avoid using words or phrases as variables; single letters 
or Greek characters should be substituted. (Example: REL 
= SUM1 + SUM2 + SUM3 should become R = Si + S 2 + 
S3.) 
Subscripts and superscripts 
Clearly place subscripts and superscripts in their appro­
priate positions. To avoid overlapping, type subscripts to 
precede superscripts: bi 2 . 
Accents 
Symbols that are not available for AGU-produced papers 
and therefore must not be used are triple dots, any accents 
(other than bars) that extend over more than one character, 
and double accents (e.g. , a circumflex over a bar). Authors 
can eliminate accents over characters by using such sym­
bols as the prime (') and asterisk (*). 
Exponentials and fractions 
Use exp rather than e if the argument of the exponential 
is complicated or lengthy. Fractional exponents should be 
used instead of radical signs. Avoid awkward fractional 
composition by introducing negative powers. In text, use 
shilling-mark fractions (1/r) and enough parentheses, 
brackets, and braces to avoid ambiguity; use them in the 
order { [ ( ) ] } . 
Equation numbering 
Displayed equations that are referred to in the paper 
must be numbered consecutively throughout the paper; the 
number (in parentheses) should be to the right of the 
equation. Appendix equations may be numbered either 
consecutively with text equations or as (Al) , (A2), etc. 
Notation list 
In papers containing complex and lengthy mathematics, 
authors should provide an alphabetized notation list direct­
ly preceding the acknowledgments . 
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Grade 1 head Waveform Analysis 
We photographically enlarged, digitized, and instrument corrected 
the records from the 0153 and 0356 events by using the techniques 
discussed by Boatwright [1978]. We combined the vertical and horizontal 
components to obtain the incident SV pulse shape, using the free surface 
transformation 
Here j is the angle of incidence of the S wave, and ^ x(t) is the 
Reference citation 
horizontal component (positive downward), shown in Figure 2. 
Grade 2 head • Focal Mechanism of the Main Shocks 
The focal mechanism of the second main shock (m^ = 6,0), shown in 
Figure citation 
Figure 3, was determined from long-period arrivals at World-
Standard Seisraographic Network stations [Harrison and Deale, 1980]. We 
used both S wave polarizations and P wave first motions; however, the S 
wave polarizations more strongly constrain the solution. 
Grade 3 head Magnitudes and b value. Magnitudes of most of the earthquakes in 
this sequence were estimated from coda duration measurements similar to 
those used by Lee et al. [1972], We discuss the measurements in detail 
in the appendix. 
Grade 4 head — D e f i n i n g a coda relation: To define a coda length-to-magnitude 
relation, magnitudes from P wave amplitudes were used for calibration. 
Fig. 3. Sample text page in manuscript form. 
Appendixes 
Avoid appendixes consisting of tables or figures with 
little or no text. Such tables or figures should be enumerat­
ed in sequence with other text tables or figures. Also 
consider whether such material is suitable for microfiche 
archiving. 
Acknowledgments 
Acknowledgments should be limited to collegial and 
financial assistance. They are not meant to recognize per­
sonal or manuscript-production support. AGU does not 
use titles such as "Dr." or "Professor" in the acknowledg­
ments or elsewhere in research papers. 
Organizing the Reference List 
Type the reference list with double or triple spacing 
throughout (Figure 1 illustrates a sample list and s h o w s the 
elements to be included in various types of references). 
Organize the reference list by strict letter-by-letter alpha­
betization of the first item in the reference, as in the 
sequence of Lane, Le Pichon, Macaulay, MacDonald, Mc­
Donald, Sanders, Sandia National Laboratories, St. Amant, 
Urey, von Seggern. 
List references by the same first author in the following 
order: first author alone, chronologically; one coauthor, 
alphabetically by coauthor and then chronologically; two or 
more coauthors, chronologically. Use only initials for first 
names. The following list illustrates this sequence. 
Smith, A., . . . , 1969a. 
Smith, A., . . . , 1969b. 
Smith, A., . . . , 1971. 
Smith, A., and C. Allen, . 
Smith, A., and F3. Frank, . 
Smith, A., and B. Frank, 
1972. 
1968. 
1970. 
Smith, A., L. Roberts, and T. Jones, . . . , 1977. 
Smith, A., T. Jones, and L. Roberts, . . . , 1978. 
Alphabetize different first authors having the same last 
name according to the initials of their first names. If their 
initials are the same, alphabetize them by their full names 
or by the last names of the second authors if they exist. See 
the section above on reference citations for the method of 
distinguishing the citations of such works. 
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Fig. 1. Map showing location in northern California of the two sampling 
sites at Pardee Reservoir, which supplies water to the east San Francisco Bay 
area. 
Fig. 2. Monthly deviation as a percentage of yearly means. (a) Hydrogen 
ion activity at Pardee. (b) Hydrogen ion activity at Hetch Hetchy. (c) 
Alkalinity at Pardee. (d) Average concentrations of N0^ from a nine-county 
area around San Francisco Bay. 
Fig. 4. Sample figure caption list in manuscript form. In the second caption, note the style for the 
treatment of figure parts. 
Figure Captions List 
Type all captions together in a double-spaced or triple-
spaced list (see Figure 4). Do not attach captions to figures. 
Note the treatment of figure parts in the sample captions. 
Tables 
1. Capitalize the initial letter of each major word of the 
title. Keep the title short (see Figure 5). 
2. Use three horizontal rules: one below the title, one 
below the column heads, and one below the last line of 
data. Use straddle rules for complex heads. 
3. Use no vertical rules. 
4. Place all footnotes below the last horizontal rule. Do 
not key general footnotes to the table title; such notes have 
no key and precede all keyed footnotes. Indicate keyed 
footnotes with symbols (asterisk, dagger, etc.) or lowercase 
letters typed as superscripts; do not use numbered foot­
notes. Footnote order is left to right, then top to bottom. 
5. Each table must have at least two columns, and all 
columns except the first must have a head. 
6. Center data under each column heading. 
7. Use commas in numbers of five or more digits to the 
left of the decimal point. Use commas in numbers of four 
digits to the left of the decimal point for alignment in a 
column that contains five-digit numbers. 
8. Insert a zero before the decimal point in a number less 
than unity: 0.002, not .002. 
9. Use the following style for dates: Sept. 5, 1980 (but 
spell out months in text). Always spell out the months 
March through July. 
TABLE 1. Comparison of Arrival and Travel Times From the 1957 and 
1946 Tsunamis 
1957 Tsunami 1946 Tsunami 1957-
Arrival Travel Arrival Travel 1946, 
Tide Gauge Time Time Time Time min 
Neah Bay, 1920 a 457 1 7 0 0 b 431 +26 
Washington 
Crescent City, 1930° 507 1709 c 440 +27 
California 
San Francisco 2 0 1 8 a 555 1 8 0 0 b 531 +24 
Reread arrivals agreed with published arrivals within 3 min. 
a 
Published arrival time [Salsman, 1959] . 
b 
Published arrival time [Green, 1946]. 
c 
Reread from records published by Green [1946] or Salsman [ 1957] . 
Fig. 5 . Sample table in manuscript form. 
